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cromolecules, 2 9 . 1079 (1996), J. Polym. S 
ci.. Part A:Polym. Chem., 3 6 . 9 5 5 (1 9 9 8) Sr# 

ae*)#'i4swTs A-r n—zr^ >^3}? u -r-cogH^d^^s?) enr v^fco 
^fc. ATRPr* (m'^mm^i^ti)]^m'^m) <&fflVi:^cA-rA-::^^>^2i?u 

;3?7;i^a'D;:>^'««J^$nTl^i'5 (Macromolecules, 3 0 . 5 1 9 2 (1 
9 9 7) ^#M). AB*Myi:7 UJU^ry •7-^«^^i&,^<i: L;feA-r A-y^ 

^^/t? u v-^M^^bTv^-s^o^ =r#e>nfcA'i' A-:/7 >5^7t? u -r-o^jitci^f 
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(1) ^ (I) 



Ym±itm~x$>-oxhn^f3:-DX\,^xhJ:\^^o) xm-^n^m^mi^m^^m 

(2) ttflH^ (I) ■r^^n^i^OjMbmii;&^\ ^(11) 




• • ♦ (I) 
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• • • (II) 



(3) ^ (I I) zf}mm'^'v$>D. Ati^^mmmityi(^mm-c$>K>. 
^ < I I I ) 

— — • • • (III) 

Re. R7?&^> mmizm<DmK)mvm^t(Dm^^ttsi^z^itfsi\^^.) -v^^ 
n^nmmx$>^:it^ii^mtr^mte. (2) ©^^n^iii^i-^, 

(4) m^&^ (I) -e^$n§i^t)igu¥^a:x>^> (iv) 
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r I 



-c- 

I 

R2 



•?3 



c=o 

I 

o 



(IV) 



a 



(5) (IV) r)]^^u>^o^^zym'v^^:Lt^nwLiz-r 
^ (4) icfBm®#^feiti^^. 

(6) mm^ (IV) Y7&^\ ^ (V) 

— c— C • • • (V) 

o I 

R71 

fo {Hb, Reo Ryi^^^ mmizm(Dmomvm^L<Df^^^iifs:^:ihi'iu\^^.) 
T'^$nswtgST^sci<i:Sr#ife<!:-rs (4) (5) izmm<o^^«^m 

(7) ^ (V I) 

<j^=C . . . (VI) 

(^f. Rg ~Ri 0 ^n^nmAiyX7^mm^^r:i\t^it7Kmm^mv. 

Rs tRi 0 ^^bT^^fl^^bT'foct<. Xi Ji3^UA±(^)jii^»^^-ro 
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(8) Htffsic (VI) 'cm-^n^it'^^ffi. (VI I) 
9 c • • • (VII) 

(R24)b1~R26 
(R25)d1 

Al iti^mmmit7i!.m^^rc\tj^mmmmmM^m-r. R2 

l&^^b, R2 4 lRl±^il^— Tfe-^Tfe^BM/^cC-DTViTfeJ^Vio R2 5 AD 

d 1 it0^rzitlU±<Dmik^mV. dl ;&^'2 
UA±®«-&> R2 5 1^— Tfe-;»TfefflS5^^TViTfeJ:li, Rg e 

wwLtr^ (7) {cfsmo^^^iiis^i^^^. 

feO> R2 4 ^ (V I I I ) 

^ • • • (VIII) 

R70 

(^•f. Re 0 ^ R7 0 «^ "tn^n^&iLVTTKmm^. j\n^>m^^rc\tm 

X>^. l^li#tc:7-/^J!l^^=^eJ^^<DADy>m^t;5:-5c:i«;^Vio) T^Sti^Wtg 

(10) BiiiE^ (VI) X'm^n^it'^m:^^. ^ (ix) 
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o 
I 

Vii- 



(IX) 



al 



<11 



(11) mW,^ (IX) tt", Vi 1 7;W^^>2}?U:t^'>ST$)SiliSr!NF 
ifeiTS (10) (c:IB«c©^5^'iKiSi:a'^. 
(1 2) t&ISiC (IX) f , YiA^, (X) 

'?610 



T^cCVio) T^^n^Wtg»"e*^;i<i:$r4#i!^i:T^ (1 0) ^fcti (11) (DV^ 

(13) (Mw) ilS^i^ii'TS (Mn) (Dtt (Mw/Mn) 75^ 
1. 0 1~9. 9 9-V$>^:itt:mWLh-r^mm il) il 2) \,^-rM^<D0 

(14) (Mn) f}^. 200-20. 000. OOOCDlSfflTfe-S 
:Lii^WWit-r^mU (1) (13) (^Vi-rn;??^c5^i^i!B^ii5:«-^. 

IS (1) - (14) <Di.i-rn;&^<^#5J-iKit5^^> 
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(16) mm-mm^-^iz^fD^i^v. mm^i^^^^m (mw) ^ik^i^^^m 

(Mn) <D]t (Mw/Mn) 1. 0 1~9. 9 9 c^l5ffl"e$.-5 <h 

(17) 2u±(Dm^mti^}^tm^m^mnam^t^^'r^^t'^m^. ±mmm 

( 1 8) (Mn) 200~20. 000. 0 0 0 OigS-C$)-5 

eichS^mif'&BtffS (16) (17) ©V>-rn;OMCtE«t<DA^A-->^^ 

(1 9) >}?u-7-5fci^fc, 'Bmm^^-r^:iii^i^^iiT^mB (i 6) - (i 

(20) (1)~(15) Vi-rnTiMClBmcD^^^-lle^ffi^^. ^fzit. (1 6) - (1 

§ ;^ - 7}? u -7 - s #^ ^ n ^ o 

(1) s^^t^^^"^ 

^^m(D^^i&M^f'\t. mm^ (i) T^^n^i^oigbmii^wr^z:^ 

tf;U». n-y5^;i/*. sec-y^Jl/S, ^'JzT^Jim. t -y'^JUM. n- 

m(Dj^mmtmznm-^ni3.\^^f)^. i~i 0TS^<7);^w*bi.i, 

7 



wo 2005/052009 



PCT/JP2004/017897 




8 



wo 2005/052009 



PCT/JP2004/017897 




9 



wo 2005/052009 



PCT/JP2004/017897 




10 



V/0 200S/052009 



PCT/JP2004/017897 



CH2CH3 CH3 
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CH3 CH3 
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S— ^ CH2 NH-^ CH2 — — tf—C CH2- 

O O CH^ 



-CH2 CH- CH2 (jJH C C 



C02Me CN ^02Me 



CH2CH2CH3 

-CH2 C— — HzCr ^CHz CH'^ — H2C'^ ^CH2 ch^ 

C02Me C02Me O^^^^CHg 



CH3 CH3 

CH2— CH C CM 

CH3 ' 

^mmz^^^x. mu^ (I) -vm^n^mornvm-mt. mm^ (i n t 
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i^: (I I) Ri -Ra itmm^m\:^M^t:mv. z\t. mm'^^ft\t2m 
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d;0^2UJl±<^»'&, Rs |W|±«|Hl--c$.oT^^a^7S:-pTViT'fo.fc<, *fc. R 
s e c -zf^jvm. t-Zf'^JVm. n-^y^Jim. n 

*fBHjtc:feviT. MiBic (II) xm.^n^m^m\^wm%. ^hd 

^ $ n -g) w 0 jg b mfeT s o <k 0 iff * b o 

(I I I) tc^v^T. Re > R7 ^n'^nniLX^XTKmw^^. j\u^y 

^^^To fc;^b. Re. R7 l^l^lc:flfi®i^f9agbm&<i:(Di^'&#^75i'5e: 

)Vm. X5^Jl^S. n-:fu\^}vm. -f v:/p t!;us> n-^5^;WS, sec-:/ 
-rv:/5";ws. t-::^5^;us. n-^>5^;us. n-^=^zy)vm. ^> 

mm^mj^iivx. $e.(C7}?>j-7-$i;&t#s-rse:i^v^^^> m^it. -chc 

*fc. *!^0jfc::feviT, HfffB^t (I) xm^n^momvmmt. mm^ (i 
V) xm^n^mKirnvmitx^^o^m^Li^^o 

HtlBS^ (IV) 4>. Ri -Rg fiH9fBci:l^i;ic5fe<£^L. V\t. 3my.±<Dm 
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I 



CH, JX^ 



CHi 



CH2 CH2 ^ 



1^ 



.CH^ ^O. 
CH' CHi 



CH2 CH2 



wte^ (IV) "t". YiABfifB<f:i^i;mi*<&^u, YttsatBi^: (V) -cm-^n 

«l D jg b m T * -5 O ;0 W * b I i . 

75:^^0 {fib. Re,, R7,;&t, |^B#{cM©i^«9ilbm{i<^^^^<h7^i:^C Ji^T^c 
Vi, :ft#:W(c:ttMfBtl^i;WtgS7&^M^$n?>o 
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:^mm<D0^^i^^^^<Df»i^i^^Tm (Mn) },tmzm^^n/3i\^^ffi. 200 

--2 0, 0 0 0. 0 0 0 (D|gB;^W^ LV^o 
:^mM<D^^m^^^(Dmm^i^^'f-m (Mw) il^^i^^^S (Mn) (Dit 
iUw/^Un) mzmm-^ntji\^^fji. 1. 0 1~9. 9 9©I5H;<>W*L<. 
1. 0 1-5. 5 0©«gffl;«)tj;t)»^L<. 1. 01~2. 5 0 (DmmfJmiZttf 

\z^^^mL. u^^^zs^±iz^i^i.rzmDMi^m^(Dm'^!^^^tsm^^'c 
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(2) §rii^m^^'f-<D^m. 

^nV. Rs iRi 0 ^g-g-LT^^J^^bTfeJ^l/^o Rg -R^ o <^*<*^J 
f S L =b <Z) <h 1^ =^ © ® 75t ^ frf e. n 5 o 

al «2UA±(Z)MISc^^L. Yi l^±«|p|— TfeoTfeffimnctjTViTfcJ: 

■^mm\z^\^^x\%. mu^ (vn T^^n^^k-^^jchUT, mu^ (vi n. 

(IX) -e^^n^ib^i^<Z)^£ffl;f&W^b(.io 

^ (VI I) 4>, z, «miis^*:^c«2#ij[^±(DMJig»^^b. "to^mi^mii 

«2^±©lE^^^b, R2 4 l^±«l^-T*oTt>fflM75:oTl.iTt>J;V^o R 
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2 4 <DM:i^mtvx\t. mf&R^ o^mi^mtLxmBvrzh(Dhmm<D^<Df}m 

mV. d 1 7&^2JeA±©J^'&. R2 5 '^*-3T'b*BM;^oTViT'b<k 

*%B^tc*5ViT«. mlfB^ (VII) TSSn^^b^%(04'-efc. Zi 

»5> Al T^^^Si^^^kTK^STfeO, R2 4 *^'MfB^ (VIII) xm 

^ (VI I I) Re 0 > R7 0 ^n^n$fi5ibT7Kmi^^, /\uy> 
J^^S/t«e^S^WbTV^Tt)ctViC 1 ~c 6 7;v=t^;i/S$a-ro rc;^cb. R 
6 R7 0 ^^'^ mmizy ymmi'&.i^(0^\ny>m^iiU^:iiz\t/3i\^^o Re 
0 > R7 0 <^*#:^JtbT«. sSfSRe . R7 ©R^^^J^bT^JfSb;^*)©^!^! 

^ (IX) Vi,«, H5ievtiiD3«jeJi±c^jii^»^^L. ^(DM^m 

Wrs^:i:©T#SWtia<£^b, Rs ~Ri 0 <^A«^0»J<iiUTtt, ttflBRj ~ 
R3 ©*^0iJ<J:bT^JIBbfefe©tl^im©t)®75t^tf ^n, Yi OD*#:0iJd:bT 
tflE Y © *#:^J tbT^JfBbi^c'bOtlsl^cTD'foO ffim frf ^ tl -5 „ 
al «2 tA±®MI^<^r^b, Yi I^±«|S1— Tfe-^ T ^>ffiM:^J:o TV^T tjc): 

^ (X) Re 1 0 > R7 1 0 «^ ^n^n3ffi3ibT7jc^M^^, Aoy>m 

^*fciiSilS^WbTViTfc«±:(.iC 1~C 6 TJl/^JPS^^-To fc^cb. Rg 

6 1 0 > R7 1 0 0:P:«^««Jt bT«. stfiBRe . R7 (o^wmiivxmuiyfz.'h 
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ns. TiB^f, R2 6 1 ~R 2 6 4 "tn^nniLVxMmmi^. M:mm^ 

75; □ ^ VM^S^fo 
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)v$^i^t)m^v<. mit^-m. ^itm-m. s^itm-m. zyyyitm-m. 

^)\^%. $ ^tC 2 0~4 0^:;U%(Z)$5H:)&W*UV^. 



21 



wo 2005/052009 



PCT/JP2004/017897 



m^:^mtmzpm-^nr. mm<D:^m. mx\t. mvtm^. mmm^. mm 
mm-. n-^^i)->. n--^^^yrjia(Dmmm^it7i^mm 7±h>. 

mm^ (VI) x^^n^it^m^'j\^y^^z^ti)vm^mizxm^-r^z:^ 
^mM(D^^t&m^^^mm-r^z.iiAix^^o mm^ (vn 
ti^it^m^o}d>'if^i^i])im^-r^:^miivxit. Mi^^mizit. rieo) (a) 
~ (d) (Dz^mij^mif'^n^o 

(a) ^ (VI) xm-^n^it^momnm^m^^fSi^^'^i^Miy'^^mm-t 

(b) ^ (V I) xm-^n^it^!^hm<Dm^m^m^mm^^]^it^^izmm\z 
mmi'X^>yA^m^m^^u^0^i^^^'i'^mm'r^:^m. 

(c) ^ (VI) x^-^n^it^!&tm(Dm^ii^^famm^^s.it^mzm:k^ 
izmni\^x^>'$^A^m'^m^<E>u^0^m^^^^mj^'r^:^m. 

(d) ^5: (VI) xm-$n^<t^mtm(Dm'^ii^m^mmw^KJt^mizm'Am 
izmmi.x^^i^:jL>b^m^m^^t£^0^i^M^i^^mm-t^:^m. 

0-2 oot:. ifF*b<tt4 o~i 5 ot:, $ e)tcfiF*b< «8 1 2 or, 
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#EE * « JDJET *3 V> Tff "5 t X>^T # -§> o 

:i^mm<D^^^^^^(Di^^m\^mzmm^nfs.\^^t)^. igc¥i^^^« (Mn) 

ffi. 200~20. 000, 0 0 0(Z)l5ffl7&W^b<, ^^\Zl, 000~20. 
0 0 0, OOOc^lBffl. 5. 0 0 0~1 5 0. 0 0 0 (Z)l5fflS:0* b < M^f-S 

S«¥l^^^« (Mw) izWi^i^^^m (Mn) (7)it (Mw/Mn) mz 
mm-^nU^^ffi. l. 0 1~9. 9 9<^|gH;0W*b<. 1. 01~5. 50(7) 
Igffl, 01~2. 5 0<Dl5ffl^$f*L<^aj^-r'5Jl<i:7&^T#^o 

J^^I&¥i^^^M (Mn). aa^i^^^a (Mw) «hlS:^i%:5i'T« (Mn) 
(7)it (Mw/Mn) #^a!>tiS[gL^i±l^ (t^^TM A L S ^^BS-T) ^fflV^T 

^:^^*j'7'-^i^=f-mmmvxmmT^:itti^-v^^^5iz:f^^^o -ti^t^^. m. 
ibiz:^^Bn(D0^^m^f-it. ^<Dmmzm(D'Mmm^^m'^mr£'^mm=^ 

2) ;^i$'-7j?u"T- 
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m 1 fi> ^iS^J 1 -cm ^ ntz^r^i^m^'T i(D2wt%5^H^bHa:7^>^ 

mizm^^n^^cD-vittsi^^o 
mmm 

(1) 3, 5 - t*X(^D0^5^;i/);^5^U> (BCMS) ©-g-^ 

2 0 Om 1 CDSf&^StC, 3, 5 -t:X(;>t h^'>pt5^;i/):/DA^>-t?> 1 3. 
4 g (5 4. 7mmo 1 ), -^^^zy^AS. 2 5 g (13 4mmo 1) ^^Zf- 
5^h^bKa:7^> (iJ;^T TthFj <hlB§-r) 6 0 m 1 d^^^'J JZ-v-— 

nmufeo c:cD^|ge(c>^^5^;i/3jc;PA7^ K (dmf) somi (3 8 

7mmol) ^rO-C-CMTb. MTIITf^. ^MT 3 ^Pb1$ 5) tcltj^ bfeo 

>?X5^;i/X-x;|/5 Om lT3lHli*mb. 7jcT^5t^^L/t^, *il7X 
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;W)^>XT;U5'b K 8. 36g (4 3. Ommol) ^l^mmi^tLX^fto 
JR^7 9 % 

:kiZ. 3. 5 - t'7.(^ h^'>^5=-;W^>^'7>'I^^t: H 8. 36g (4 3. 0 

mmol) cDTHF 3 om 1 ^li^^. h y oiiijvy ^ T^y ^ A-:rn 

-T-THIS. 5g (51. 7mmo 1) Lt) ^ J^^-z^^ V h^l)-^ H7. 
2 4 g (6 4. 5mmo 1 ) ©THF 4 Om 1 OX:'VmTVfto &ft^m^ 

or, smmmw'ik. 7K3 0mi^*D^T. mw-r^ti^ji7A^-zy^v-::^h 

=^+)--f HSr^^S-ti-fc. mmm^^MV. 7K«^X-5";1/5 Om l -CSIelttttiL 
^^m\Zn-^=¥^>8 Om 1 ^Ua^X. j^m\(D ^^'^JV h V y :i^=:.)Vy ^ 7.y tSt 

=LOA':fu'T-( H<h h ^)yx.::i}iy*7sy>f >^^D-^ H^ttSS^-a-fe, 

@6<I<hf'53. 5-t:7.(^ h^>'P<^;i/)X5^U>5. 52g (28. 7mmo 
1) Sr*SfeO|ft4^<hbTf#fCo IR^6 7% 

2 0 Om 1 EgJS^t:^^ 3 0 m UC 3 , 5-lf7>(^ 

h^>^p^5";i/);^5^^>2. 7 6g (14. 4mmol) ^mML. ^.Mit'^'y 
mi. 0M(Dmi\:^'^[y>^m4 Om\ ^ OX:xmTV. OrTl 2B#FbT$ etc 

^<D^5%N aOUmmi 5 Oml ( 1 0 0 g OJJiK^JlJP^:^) izm^^^fdo ^WiM 

^6^mi^. M7i(.mm'T^^i^'yA\zx$tmvrz.o mm^^^i^x'i^^^n^mmm 
t:z^')ti^)vti^A^a'7h^^y^-\z^r)mmi^x. m&oii-r^s, s-t: 

X(i7PDpC5^Jl/)X5^1/>l . 5 7g (7. Slmmol) ^mmm^^VX^ 
tz, IR^5 4% 

(2) 2, 3-t*;^ (2 -:/D^:- 2-p^5^;i'-yp/ty<;p:t=^'>-^ptr;i/ 
- 2 -^5^;i/-:/D^:^- h) cD-^^ 
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O O 




5 0 0ml (DKJt-^miZ. ^^^^))Vm.^^) iy-J)V7 . 8 g (5 5 mm o I ). 
2 ->^P^-r VlSmi 8. 3 g ( 1 1 Ommo 1 ) ^ttjX^. hUx5^;i/T$> 
16. 3 g (16 1. 4mmo 1 ) <&fBTL7t. 7 0 'CT 5 l^r^mi^b/t. mWi 

Z.(D^\^mmz\f.^)-Jy5. 9 4g (7 5mmol) OX:\Z}^ 
a]T{c:2 -:/D^-r VgSi?:/p-7-r H 1 3. 8g (6 O mmo l ) ^JdA. 

bfeo ilfeMBJS14^b^#l 2 2 . 4g (iR^8 9% : ^i5'i57U;H^^U->>^;Wtfc 

mmm i ) 

(3) 1 O'&fiK 

1 0 Dm 1 <7)SjrN^SI(C. _hfB (1) T^fc 3 . 5 - If D o ^ 
W'>2. 28g (11. 3 mm o 1) , mtm (I) 0. 336g (3. 40m 
mo 1 ). k*tf<J >?;H . 0 6 g (6. 8 0 mm o 1 ) ^^XS^ PD^>-tf> 1 

fee SlSm<£r^mSlfe^. SfS^ggSr^gaU. 1 1 5 rtcig^b^/ti^-r ;wt 
T.ff'Tg 0 5)-m#bfe, S^&^'&#J{CTHF$^2 Cm 1 jjp^, ^^•t'T^jfiT 

J^3 0:a'}tJ^L'fco #e»nfe^g^i^^^T;P5:^:^^ATit®!bT, 
Sitti^f^clchtC^D. #5^i!^i^5^^1^Mfe5te14tli:UTl. 0 4 g#;^Co d 

T rcPCiij iHSf) \ZX-^^)7s^Vymnxm\'^\^tz.f^'^. Mw=3 9 5 8 

(Mw/Mn=i. 7 4)> ^nm%mn.^mm {^TUAi.smt.^'t) x\t. 
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Mw= 14 5 10 (Mw/Mn= 1 . 7 1) "C^oito 

(4) i^^m^^^imm(Dm.m^^ 

T, 0. 0 3. 0. 2. 2, 5y^r t %<Dmm^m^i^^o 
HP PS (MALVERN Inst. i&.mn%m^mm) ^m^^xm.'Tm^ 

^i^W-^mit. ^n^tlQ. 2nm (5wt%^^). 7. 2nm(2wt% 
^m)s 8. Onm (0. 2wt%^?^)> 6. 4nm (0. 03wt%^^) 

(mmm 2 ) 

(5) S'^mm^'?2(D^^ 

1 0 Om 1 ±fS (2) -e#;^^y7~2. 10g(4. 5 8m 

mo 1 ). ^iti^ (I) 0. 197g (1. 3 7mmo 1 ), tfhfU -J)UO. 4 3 
g (2. 7 5mmol) :fe .fcCK^ D P^>-tf > 7 . 9g$'j!]P;lT. i^—izM-^i. 

^gg^^Mb. ^je)i 1 ot:ic:ig^Lfc:t'r;wt;^i='T9 o^mi^Lfco #e>n 
i^crg^2i^<£5^h^t h'Dr^7> (THF) mm^m\f^z^^jt)y}i:i]^j^'vmm. 

14^b^i^tbT0. 68g (iR^32%)t#fco Z(Dh<D<Dm&^i^^'^mit. 
rCPC^j iZX^V 7.^Uymnxmi^LrzmM. Mw=9 6 4 0 (Mw/M 
n = 1 . 18). FMAL SJij Ttl. Mw= 5 14 4 (Mw/'Mn= 1 . 16) 
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(mmm s ) 

^mmmVfc2 0 0ml Km^^iZ. h)VJL>5 3 g^J^ZSrUF 5. 4g^ 

61mol/l) 3. 2 s^^-dK K> tmyv. p-tert-:^h=^ 
'>X5^U>10. Og (5 6. 7mmol) ^»PA. U If ^i^T-^f >m-&Srff 

i^LT. GP C^frTMn= 3 9 0 3 (Mw/Mn=l. 16) OtJ? U •9'— 

MfS^fc, 1 T^fe^-^MIB^i^^^ (^^UliilS^T 1 ) 0. 5g<Dh;i.x 

>5m 1 ^fS^&j^n^, -4 Ot:T 3 O^^r^lSfS^ii-fCo p< ^ 7 (M 

eOH) ^^jtJPbTSJtNS:<fihS-a-. Mtt^^it-S CI iic: J; «9 , 8. 70g(D^ 
HfeSi*: (#^©iiJ^^2) $8. 7 0g#7to %^t\.fz.^'i^mM^=i-2(Dmm. 
Mw= 1 1 2 , 0 0 0,Mw/Mn=l. 19Tafeo;^« 

(^JS«?lj4) 

(7) ^5i'©i^5^^^<^WtgS^^ (#^©i«^^^4<D^fife) 

10 0ml osc^^ggfc. w^m2'Q^^\^tL^^m,%'^^ (0r^mm^^2) 

0. 5 g. i^i!*U^A 1. 9 6 g (2 0. 0 mm o 1 ). y^h^^^JVry^^ 
-'^A:/o-7'r HO. 2 0 g (0. 6mmo 1 ), g^^ 0 . Im K 7K6. Om 
K *5i:af^DO/>^>if> 1 Om 1 ^iJP;^, 8 OW 5 B^mWVtz. 



28 



wo 2005/052009 



PCT/JP2004/017897 



29 



wo 2005/052009 



PCT/JP2004/017897 



1. ^ (I) 




• • • (I) 



2. HtriBi^ (I) T^Sn^i^«5jILm^a[7&^ ^(11) 



3. Mis^ (I I) f> z7&Wi^^T*o, Af)^mmmmit7i^mmx$>r). 




• • • (II) 



30 



wo 2005/052009 



PCT/JP2004/017897 



— C . . . (ill) 

R7 

4. mm^ (I) -cm-^n^moMLm^i)^. ^ (iv) 




(IV) 



5. taia^t (IV) vf)^. 7)v^uy^s^j:i-^z^mx$>^:iii^wmiir^ 

6. MIB^ (IV) 4", Yt)i. ^ (V) 

1^61 

C— C • ♦ • (V) 

II I 

7. (V I ) 

31 



wo 2005/052009 PCT/JP2004/017897 



f^8 '^lO 

C=:C . . . (VI) 

Xi— (Yi)^Rii 

SiSc^^Sb, Yi l^±ti|p)-T^oTfeffiS;^cKoTV!>T'foJ:Vio Ri i it. m.m 

8. fltflE^ (VI) T^$n§^b'&i^;0^ ^ (VI I) 

9 c . . . (vii) 

(R24)b1"~R26 
(R25)cl1 

I^^Sb. Ra 4 l^±«|sl— Tfe-3TfefflM;^oTViT'b<fcVio Rj s AD 
y>JM^^fc«#^S^ab. d 1 «0 *fe«l UA±<^Mic^^b. dl ffi2 

9. MfS^ (VII) rt». Z, f}m^^'^X^K>. Al *^3f#;Be0l{k7Km«T$) 




32 



wo 2005/052009 PCT/JP2004/017897 



R2 4 ^ (V I I I ) 

— C • • • (VIII) 

R70 

(Siif, Re 0 > R7 0 -en^'n$65tbT7KmM^> /\uy>mT^rd\^m 

mS<&WbTi/iTfeJ:ViC 1 ~C 6 r;p^;i/S^^To :^cfcb. Re 0 > R7 0 

10. MiB^c (VI) -vm^n^it^m^^. ^ (ix) 

Re fj^io 



C=0 . . . (IX) 

o 

V11 — {-yA — R11 

(^^. Rg ~Ri 0 ^n^^nBiiie<hisii;ici5ic^^b\ v.^it. 3m&. 

11. mlie^ (IX) Vi , -fyi. T;U^U>4?'J:t+>'ST$)^Ci:^#iJ[ 
<h-r^if^:^l 0 {;iie«©#5)^i!e^ii5^^o 

12. hSbE^ (IX) cf', Yi7&^ ^ (X) 



33 



wo 2005/052009 



PCT/JP2004/017897 



1 3. mft¥i^5)-^» (Mw) tm^^i^^^m (Mn) Otb (Mw/Mn) 7^)^ 

1. 0 1-9. 9 9(Dmm-^$)^^ii^nwL^-r^m.s}^mi^i 2(D\,^-rnA^\z 

14. (Mn) 200~20, 000, 0 0 0 OlBiaTfeS d 

<h^ii#iS[<i:-r 1 1 3 <Di^-rnmzt^m<D^^m^^'j^o 

15. ^^lKi^^T75^% A-f A°->^^>^4?U"7-T'fe'g)Cl<ii^£1tmi-r^l»^ 

]S 1 - 1 4 (DV^-rn*^;:ta«c<D#^i!^l^^^<. 

1 6. M5^-J^^i^-&JcJ;r3^teb, mmW-i^^^m (Mw) <i:l&¥i^^^« (M 
n) (Dit (Mw/Mn) 1. 0 1~9. 9 9 OiSfflTfeS ^1 i <£:#mi:f 
A-f /t- >5^4? U -7-0 

1 8. l&^J^^i'^* iUn) f)^. 2 0 0-2 0. 0 0 0, 0 0 0<D«SfflTfeS;i 

t^wmtt^bm^mi e^^tti 7(7)Vi-rn;&Mc:f3ife<DA-rn-:^^>5^3i?'j 
19. #u-7-5K^(c. ttga^w-r-sd^^^it^t-rsif^^i 6-1 8©vi 

2 0. ll^]Sl-i 5(DViTn*^c:f3m®^45'iKii5^^. »^]^16- 
1 9cDliTn*MC|B«fe<Z)A'r/t-:/^>5'4?U-7--^riT<i:-r-5Jl tS:iRF^^:-r 



34 



wo 2005/052009 



PCT/JP2004/017897 



20 
16 

a> 
E 

^ 8 
4 


Size Distribution by Volume 














































0.1 1 10 100 1000 
Diameter(nm) 



1/1 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2004/017897 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI'' C08F4/06, 12/16, 20/22 








According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI'' C08F12/00-12/36, 20/00-20/40 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data b 
WPI/L 


ase consulted during the international search (name of data base and, where practicable* search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 04-363306 A (Sekisui Chemical Co., Ltd.), 
16 December, 1992 (16.12.92), 
Full text 

& EP 0464408 Bl & US 5102966 A 


1-20 


A 


JP 05-043615 A (Sekisui Chemical Co., Ltd.), 
23 February, 1993 (23.02.93), 
Full text 
(Family: none) 


1-20 


A 


JP 11-029617 A (Nippon Soda Co., Ltd.), 
02 February, 1999 (02.02.99), 
Full text 
(Family: none) 




1-20 


1 ^ 1 Further documents are listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A" document defming the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but publ ished on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"0** document referring to an oral disclosure, use, exhibition or other means 
'*P" document published prior to the international filing date but later than the 
priority date claimed 


"T* later document published after the international ftling date or priority 
date and not in confttct with the application but cited to understand 
the principle or theory underlying the invention 

"X** document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international search 
15 February, 2005 (15.02.05) 


Date of mailing of the international search report 
08 March, 2005 (08.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 
Telephone No. 



Form PCT/lSA/2 10 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/017897 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2000-344836 A (Shin-Etsu Chemical Co., 
Ltd. ) , 

12 December, 2000 (12.12.00), 
Full text 

& EP 1038890 Bl & US 6414101 Bl 

JP 2001-181352 A (KRI International, Inc.), 
03 July, 2001 (03.07.01), 
Full text 
(Family: none) 

JP 2002-226513 A (Nippon Soda Co., Ltd.), 
14 August, 2002 (14.08.02), 
Full text 
(Family: none) 



Relevant to claim No. 



1-20 



1-20 



1-20 



Form PCT/ISA/2 10 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/017897 



The subject matter of claims 16-20 involves all polymers which each 
has branches linked through a carbon-carbon bond and has a given molecular 
weight, etc. However, of the hyperbranched polymers claimed/ those 
disclosed in the meaning of Article 5 of the PCT are limited to an extremely 
small part, i.e., the polymers of claims 1-15. The polymers claimed are 
not considered to be supported by the description in the meaning of Article 
6 of the PCT. 

Therefore, a search was made for the range which is disclosed in and 
supported by the description, i.e., the polymers of claims 1-15. 



Form PCT/ISA/210 (extra sheet) (January 2004) 



m^tamS^ PCT/JP2 004/01 78 9 ? 



A. . ^m<om-ti>^stff>^m (sis^sf^Mi (i po ) 

Int.CrC0 8F 4/0 6, 1 2/1 6, 2 0/2 2 
Int.CrCOBF 12/00~12/36. 20/00~20/40 



WP I/L 



9lffl3tiSlt«> 






A 


J P 

2. 

S 


04-363306 A (S^^b^XH^^^tt) 19 9 
12. 16, ^:SC & EP 0464408 Bl & U 
5102966 A 


1-20 


A 


J P 
3. 


05-043615 A (^TK-fb^XlltSlc^^li:) 19 9 
0 2. 2 3, ±X (^r^y—^Jib) 


1-20 


A 


JP 
2. 


11-029617 A (0;*:#]^^^tt) 1 9 9 9. 0 

0 2, ^li: (7r ^ y-jfcU 


1-20 



r&j m-'^<7'>h7rtv—xtk 



15. 02. 2005 



08. 3. 2005 



0*ffl#I^JT (I SA/J P) 
100-8915 
m^®=F-ft ffl EHiSilHT B 4 # 3 # 



4 J 



3 2 3 6 



•®SS## 03-3581 — 1101 rtita 3 4 5 5 



«^PCT/I SA/2 1 0 (m2'<— i?) (2004^1^) 



miSitimS^ PCT/JP20 0 4/0 1 7897 



c (Mil 



JP 2000-344836 A aSM-fb^X 
00. 12. 12,^ & EP 1 0 38 8 90 
US 6414101 Bl 



B 1 



2 0 
& 



JP 2001-181352 A (tSfc^^ttMM^fi^^SWS^^) 
2001. 07. 03. ^:SC (-7 7 ^V— til.) 



JP 2002-226513 A ( 0 :2|5:W^^#^±) 
.2. 0 8. 14. ±X JfeU 



2 0 0 



1-20 

1-20 
1-20 



^ISCPCT/I SA/2 1 0 im2^—i^<Dm^) (2 0 04^1^) 



mnmmw^ pct/j P2004/01 78 9? 



5 t;i|E^$tLfejJ^ y •=5'— f-oV>TfTo^o 



^^PCT/I SA/2 1 0 (^^SU-i-v?) (2 0 0 4^1^) 



